Unusual Cancer Excess After Neonatal Arsenic Exposure From Contaminated Milk Powder
Chronic exposure to inorganic arsenic via inhalation or drinking water ingestion has been convincingly linked to cancer of the lung, skin, and urinary bladder ( 1 ) . This conclusion mainly relies on long-term exposures, and little is known about the consequences of developmental exposures. During the summer of 1955, mass arsenic poisoning of bottle-fed infants occurred in the western part of Japan because of contaminated milk powder ( 2 ) . Although the milk powder was distributed countrywide, Okayama was the most severely affected prefecture, with a consumption of at least 33 500 one-pound cans of milk powder ( 3 ). Although Okayama represents less than 2% of the Japanese population, the 2000 infants who were poisoned or died in Okayama represent 17% of the total number of affected children ( 3 ) . The dose of poisoned milk powder needed to cause clinical poisoning in an infant corresponds to five cans ( 2 ) , and the number of possible acute poisonings in Okayama could, therefore, have been three times the official estimate.
We examined the cancer mortality in Okayama by abstracting data for 5-year age and calendar periods from offi cial vital statistics during the period of 1970 -2006. We compared the cancer mortality in the 5-year birth cohort that included the subjects born before milk poisoning (exposed group) with a similar cohort born after the milk poisoning (control group). Because the size of a 5-year birth cohort in Okayama is approximately 150 000, the number of clinically poisoned subjects may represent at least 4% of the cohort. After adjustment for the mortality for the country as a whole, we compared the cancer mortality in the exposed cohort with the next (younger) 5-year birth cohort within the same 5-year calendar period and with the same 5-year age group during the subsequent 5-year calendar period. Mortality ratios and their confi dence intervals were calculated for total cancer and individual sites.
Both comparisons showed that the mortality from total cancers and lung cancer were not elevated in the exposed cohort, but both skin cancer (including melanoma) and liver cancer were increased ( Table 1 ) . Unexpectedly, mortality ratios of pancreatic cancers (all age groups) and leukemia (ages 30 -39 years) were elevated in both comparisons. Although little attention has been paid to the pancreas as a possible target of arsenic exposure, arsenic has been reported to induce type 2 diabetes mellitus ( 4 ), which may be a risk factor for pancreatic cancer ( 5 ) . The association with leukemia is consistent with a previous environmental study ( 6 ) , and the observed narrow latency interval is similar to observations in regard to leukemogenic chemicals ( 7 ) .
Serious dilution is present in these ecological data on survivors of the poisoning incident, but our fi ndings suggest that pancreatic cancer and leukemia could be linked to high-level exposures to inorganic arsenic during infancy. This observation therefore extends previous fi ndings of increased rates for skin, lung, liver, and urinary tract cancer in populations with long-term arsenic exposures at lower levels. ‡ Statistically significantly elevated ( P < .05).
